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1Abstract. We present low-resolution spectroscopy of the
ionized gas in a sample of optical knots located along the
tidal features of 14 interacting galaxies and previously
selected as candidates of Tidal Dwarf Galaxies (TDGs).
From redshift measurements, we are able to conrm their
physical association with the interacting system in almost
all cases. For most knots, the oxygen abundance does not
depend on the blue luminosity. The average, 12+log(O/H)
= 8.34± 0.20, is typical of TDGs and comparable to that
measured in the outer stellar disk of spirals from which
they were formed. A few knots showing low metallicities
are probably pre-existing low-mass companions. The es-
timated Hα luminosity of the TDG candidates is higher
than the one of typical individual H ii regions in spiral
disks and comparable to the global Hα luminosity of dwarf
galaxies. We nd several instances of velocity gradients
with amplitudes apparently larger than 100km s−1 in the
ionized gas in the tidal knots and discuss various pos-
sible origins for the large velocity amplitudes. While we
can exclude tidal streaming motions and outflows, we can-
not rule out projection eects with the current resolution.
The velocity gradients could be indicative of the inter-
nal kinematics characteristic of self-gravitating objects.
Higher resolution spectra are required to conrm whether
the tidal knots in our sample have already acquired their
dynamical independence and are therefore genuine Tidal
Dwarf Galaxies.
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1. Introduction
The formation of Tidal Dwarf Galaxies (TDGs) in inter-
acting galaxies is by now a well recognized phenomenon.
Previous work on the subject has mostly focused on de-
tailed, multi-wavelength analyses of individual systems (?,
e.g.)etc.]HGvG+94,DBW+97. The rst attempt to create
a large sample of TDGs was presented by ?)][hereafter Pa-
per I]WDF+00, how we selected TDG candidates among
optical knots in the tidal features of 10 interacting systems
situated at dierent redshifts below z = 0.1. The parent
galaxies were selected from the catalog of (?) to resemble
the perturbed systems observed in deep surveys of the dis-
tant universe. Evolutionary synthesis modeling was used
to rule out background objects by their broad-band colors.
What makes an optical clump in tidal features a Tidal
Dwarf Galaxy is still not well-dened. In several studies,
the most luminous knots in or near tidal tails were clas-
sied as TDGs. However, contamination by background
galaxies is not unlikely. For instance, the blue object of
apparent dwarf galaxy luminosity positioned at the tip of
one of the long tidal tails in the Superantennae, presented
by ?) as a TDG candidate, was found to be a background
galaxy (F. Mirabel, priv. comm.). Another example is the
study of ?), who found numerous TDG candidates in the
eastern tidal tail of NGC 7319, a member of the Stephan’s
Quintet (HCG 92). Other studies could only conrm the
association of one of these with the compact group (??).
galaxy-sized accumulations of material. As normal dwarf
galaxies are stable entities with their own dynamics, the
best denition of a TDG is that it be a self-gravitating
entity (??). Thus, to conrm a knot in a tail as a gen-
uine TDG, the velocity distribution within the knot has
to be measured, to determine if it is decoupled from the
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? Based on observations collected at the European Southern
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?? Figs. 8 to 20, Table 5 and Appendices A and B are pub-
lished online only.
expanding motion of the tidal tail, and possibly rotating,
obviously a dicult task. Studying the dynamics of the
HI gas, ?) failed to prove that the most well known tidal
dwarf galaxy candidate, discovered by ?) and ?) in the
southern tail of the Antennae, is actually gravitationally
bound.
In this paper, we present the spectrophotometric
follow-up of the photometric survey of interacting galaxies
presented in Paper I. This is the rst spectroscopic inves-
tigation of a sample of TDG candidates. The immediate
objective of this work is to conrm the physical associa-
tion of the observed tidal knots with the parent interacting
system. This enables us to judge the eectiveness of a pre-
selection of star-forming TDG candidates based only on
photometric models such as the ones used in Paper I. We
also obtain some key input parameters for the evolution-
ary synthesis modeling code, such as extinction, metallic-
ity, and Balmer line equivalent widths. We use this data as
input for the models in Paper III of this series (Weilbacher
et al. in prep.) to determine the evolutionary status of the
TDG candidates. Here, we also make a rst attempt to
probe the dynamical status and hence real nature of the
tidal objects using long-slit velocity curves.
After describing our data acquisition and analysis
methods in Sect. 2, we present the basic results for our
sample of TDG candidates in Sect. ??. In Sect. ??, we
discuss these results in detail and describe our method of
selecting real TDGs from the sample using spectroscopic
data. A summary of the results is given in Sect. ??. We
present the photometric data of four new interacting sys-
tems in the appendix (App. A) along with individual notes
on the spectroscopic results (App. B).
2. Observations and data analysis
2.1. Spectroscopic observations
Our sample consists of the 10 interacting systems studied
in Paper I plus four additional objects extracted from the
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Table 1. Observing summary
Object Observing Mode Exposure time
AM0529-565 MOS 4×1200 s
AM0537-292 2×MOS 3×1200 s each
AM0547-244 MOS 3×1200 s
AM0547-474 Imaging B,V,R 500,400,300 s
2×Long-slit 3×1200,3×480s
AM0607-444 MOS 3×1200 s
AM0748-665 MOS 3×1200 s
AM1054-325 MOS 2×1200 s
Long-slit 2×600 s
AM1159-530 Imaging B,V,R 500,400,300 s
MOS 3×1200 s
AM1208-273 MOS 3×1200 s
AM1237-364 Imaging B,V,R 3×200,140,110s
MOS 3×1200 s
AM1324-431 Imaging B,V,R 600,480,300s
MOS 3×1200 s
AM1325-292 Long-slit 3×600 s
AM1353-272 MOS 3×1200 s
Arp & Madore Catalogue of Southern Peculiar Galaxies
(see App. A).
We observed the 14 interacting systems in January
2000 with EFOSC2 installed on the ESO 3.6m telescope
(see Table 1). We made use both of the multi-object spec-
troscopic mode (MOS) with 1.007 slitlets and of the long-slit
mode with a 1.005 width slit. The geometry and orientations
of all slits are indicated in Figs. 8 to 20. The nding charts
consist of deep EFOSC2 R-band images (logarithmic).
The low resolution grism #11 was used (13.2A FWHM
resolution for a 100 slit), providing a spectral coverage from
3380 to 7540A for a central slit. The detector was a LO-
RAL CCD with 15µm pixel size (0.15700on the sky), read
out binned 2×2.
The weather was photometric; several spectroscopic
standard stars were observed per night. The seeing varied
slightly between 0.0085 and 1.0020. For our four new systems
(AM 0547-474, AM 1159-530, AM 1237-364, and AM 1324-
431, see App. A) we also obtained broad band images in
B,V,R and observed photometric standard stars. The re-
duction in these cases was done using the same procedure
as in Paper I. The errors in the photometric calibration
are below 0.05mag in all cases.
The standard reduction was done in IRAF1. We have
created an IRAF task mosx to handle MOS frames semi-
automatically. The task proceeds in the following manner:
1. extraction of the science slit spectra, flat-elds, and
calibration HeAr spectra
2. correction of science spectra using flat-eld response
function
1 IRAF is written and supported by the IRAF program-












































AM 0607−444A, 8.5’’S of nucleus
Fig. 1. Typical low, medium, and high S/N spectra of three of
the observed knots. The spectra are shown with the observed
wavelengths and without reddening correction.
3. identication of HeAr lines and rst-order wavelength
calibration
4. higher order two-dimensional t to the HeAr lines to
correct for curved slits and the non-linear dispersion
5. flux-calibration of the individual science spectra
A similar procedure was used to correct the long-slit spec-
tra. Regions of interest were then extracted from the 2D
spectra and the visible emission lines were measured using
IRAF’s splot task. Three spectra representative for those
with low, medium, and high S/N of our sample are shown
in Fig. 1.
We corrected the Balmer emission line fluxes for con-
tributions of underlying stellar absorption. If the absorp-
tion was detected around the emission line, we tted two
Gaussians with dierent widths to deblend absorption and
emission components of the lines. If the absorption was
not visible, the we assumed a constant equivalent width
of 2A for the absorption, a standard value used by nu-
merous authors (?, see e.g.)]ZKH94, vZS+98. The total
reddening was determined from the Balmer decrement,
and then applied to all line ratios to derive the corrected
flux I using I/IHβ = F/FHβ 10C f(λ) with the reddening
curve f(λ) taken from ?). In absence of good S/N Balmer
emission lines, we used the Galactic extinction values of
?) as given in NED2.
2 The NASA/IPAC Extragalactic Database (NED) is oper-
ated by the Jet Propulsion Laboratory, California Institute of
Technology.
